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PROPANE-1, 3-DIONE DERIVATIVE 

This is a divisional ofapplication Ser. No. 10/311,688 ?led 
Dec. 19, 2002 now US. Pat. No. 6,960,591, Which is a 371 
National Stage Application of PCT/JP01/05813 ?led Jul. 4, 
2001, both of Which are hereby incorporated by reference. 

TECHNICAL FIELD 

The present invention relates to a pharmaceutical compo 
sition containing a propane-1,3-dione derivative or a pharma 
ceutically acceptable salt thereof as the active ingredient and 
a novel propane-1 ,3 -dione derivative. 

BACKGROUND OF THE INVENTION 

It is knoWn that hypothalamic hormone or pituitary hor 
mone takes part in a control system of secretion of peripheral 
hormones. In general, the secretion of anterior pituitary hor 
mone is regulated by a secretion stimulating hormone or a 
secretion suppressing hormone secreted from an upper cen 
ter, hypothalamus, a peripheral hormone secreted from the 
target organs them. 

Gonadotropin releasing hormone (hereinafter, abbreviated 
as GnRH; also, GnRH is called as luteiniZing hormone releas 
ing hormone; LHRH) is knoWn as a hormone Which controls 
the secretion of sex hormones at the highest position, and 
regulates the secretion of luteiniZing hormone (hereinafter, 
abbreviated as LH), follicle stimulating hormone (hereinaf 
ter, abbreviated as FSH), and sex hormones in the gonads 
through the intermediary of the receptor (hereinafter, abbre 
viated as GnRH receptor) Which is considered to be present in 
anterior pituitary (Horumon to Rinsyo (Hormones and Clini 
cal), 46, 46-57 (1998)). A speci?c and selective antagonist 
against the GnRH receptor is expected to be a drug for pre 
venting and treating sex hormone-dependent diseases since it 
regulates the action of GnRH and controls the secretion of 
loWer LH, FSH and sex hormones (Horumon to Rinsyo (Hor 
mones and Clinical)(1998), ibid.). 
As compounds having a GnRH receptor antagonistic prop 

erty, peptide compounds such as linear peptides, cyclic 
hexapeptide derivatives and bicyclic peptide derivatives 
Which are derivatives of GnRH have been knoWn. Also, as 
non-peptide compounds having the property, the folloWing 
aminobenZimidaZole derivatives (Japanese Patent Laid-Open 
No. 95767/ 2000), thienopyrimidine derivatives (WO 
95/28405), or the like has been reported. 

R 
o 

R3(CH2)r R2 | | N/ 

R4 s III/k0 
R1 

(refer to the above publications for the symbols in the formu 
lae) 
On the other hand, the knoWn propane-1,3-dione deriva 

tives having a benZimidaZole, benZothiaZole, or benZoxaZole 

20 

25 

30 

35 

40 

45 

55 

60 

65 

2 
skeleton described in the folloWing Table 1 have been 
reported as reagents for use as photosensitiZer or the like 

(EP-A-135348,EP-A-631177,EP-A-368327,EP-A-332044, 
WO 94/01415, US. Pat. No. 4,062,686, US. Pat. No. 4,119, 
466, Collect. CZech. Chem. Commun. (1971), 36(1), 150-63, 
Zh. Nauch. Prikl. Fotogr. Kinematogr. (1971), 16(4), 282-8, 
Collect. CZech. Chem. Commun. (1978), 43(3), 739-45, Col 
lect. CZech. Chem. Commun. (1979), 44(5), 1540-51, and 
Collect. CZech. Chem. Commun. (1973), 38(12), 3616-22), 
but pharmaceutical actions, particularly a GnRH receptor 
antagonistic action have not been disclosed. 

DISCLOSURE OF THE INVENTION 

As a result of the intensive studies on non-peptide com 
pounds having an excellent GnRH receptor antagonistic 
action, the present inventors have found that 2-(1,3-dihydro 
2H-benZimidaZol-2-ylidene)-1,3-diphenylpropane-1,3 -di 
one derivatives are useful. Furthermore, the inventors have 
developed various compounds based on the ?ndings and have 
found that propane-1,3-dione derivatives represented by the 
folloWing general formula (I) have an excellent GnRH recep 
tor antagonistic action. Accordingly, they have accomplished 
the invention. Among the compounds of the invention, there 
are con?rmed some compounds having a GnRH receptor 
binding inhibitory activity equal to that of a peptide antago 
nist Cetrorelix Which is commercialized at present. Thus, the 
invention relates to extremely useful compounds as non-pep 
tide compounds. 

Namely, the invention relates to the following: 
That is, a pharmaceutical composition comprising a pro 

pane-1,3-dione derivative represented by the general formula 
(I): 

(I) 

(R1, R2, R3 and R4: the same or different, H, NO2, CN, Halo, 
a hydrocarbon group Which may be substituted, a heterocycle 
Which may be substituted, a hydroxy Which may be substi 
tuted, a carboxy Which may be substituted, an acyl-Oi 
Which may be substituted, an acyl Which may be substituted, 
a substituent iS(O)n1Oli (n1O 1: an integer of 0 to 2, the 
same shall apply hereinafter), HiS(O)nlOli, a carbamoyl 
Which may be substituted, a sulfamoyl Which may be substi 
tuted, or an amino Which may be substituted, and tWo adjacent 
groups selected from the group of R1, R2, R3 and R4 may be 
combined to form an aryl or a cycloalkenyl; 

R5 and R6: the same or different, H, Halo, a hydrocarbon 
group Which may be substituted or an amino Which may be 

substituted; 
X1 and X2: the same or different, N, S or O atom; 

A and B: the same or different, an aryl Which may be substi 
tuted or a heterocycle Which may be substituted; 

Z1, Z2, Z3 and Z4: C or N; 
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provided that 1) when X1 and X2 each is S or 0, one or both 
of the corresponding R5 and R6 are ab sent; 2) When one to four TABLE 1 -continued 
of Z1, Z2, Z3 and/or Z4 are N, the corresponding R1, R2, R3 
and/ or R4 are absent) 6_ 

or a pharmaceutically acceptable salt thereof as the active \N N02 
ingredient, preferably, the pharmaceutical composition _ 
Which is a gonadotropin releasing hormone receptor antago 
nist, more preferably, the pharmaceutical composition com- N02 
prising a propane-1,3-dione derivative Wherein at least any 
one of X1 and X2 in the general formula (I) is N or the 
propane-1,3-dione derivative wherein X1 and X2 are N at the 
same time, or a pharmaceutically acceptable salt thereof as 7_ 

the active ingredient. 15 

As another embodiment, the invention relates to a propane 
l,3-dione derivative in the general formula (I) or a pharma 
ceutically acceptable salt thereof, provided that the com 
pounds 1 to 39 shoWn in the folloWing Table l are excluded, 
Wherein the symbol Ph means phenyl, Me means methyl, Et 20 
means ethyl, or tBu means tert-butyl. 

TABLE 1 

25 
8. 

1. 0 
0013 

Q S g 30 0013 
O 

2_ 9. 

35 
tBu 

C013 

40 

3 Et 0 10 

0013 Me N 

_ 45 

S CCl3 
O O 

50 

4- O 11' Me\ 0 
tBu S N 

: S S 55 C013 

0 O 

5 Me\ O 12- Et\ 0 
60 COOOtB 

01 N : N u 
g S 

COOOtBu 

O O 
65 
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TABLE l-continued 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Me O 
\ 
N 

S 
COOOtBu 

0 

m2 

0 

OMe 

OMe 

N02 

N02 

COOOtBu 

COOOtBu 
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22. 

23. 

24. 

25. 

26. 

27. 

28. N=TCCl3 
Z 

—Lcc1 
=Tcc1 
—Lcc1 

Z 

3 



29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

7 

TABLE l-continued 

Me 

N 

0 
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TABLE l-continued 

37. 

38. 

39. 

Preferably, it is the propane-1,3-dione derivative wherein 
at least any one of X1 and X2 in the general formula (I) is N or 
the propane-1,3-dione derivative wherein X1 and X2 in the 
general formula (I) are N at the same time or a pharmaceuti 
cally acceptable salt thereof. In addition, as the other embodi 
ment, it is the propane-1,3-dione derivative Wherein R1, R2, 
R3 or R4 is H, an amino Which may be substituted or a hydroxy 
Which may be substituted, or a pharmaceutically acceptable 
salt thereof. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The invention is further described in detail. 
As the “Halo”, ?uorine, chlorine, bromine, or iodine atoms 

can be mentioned 

The “hydrocarbon group” means a group composed of 
Cl_l5 carbons and hydrogens and is any form of linear or 
branched, monocyclic or fused polycyclic, and/or saturated 
or unsaturated ones, and preferably means an alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkenyl, aryl, or aryl-alkyl. 
The “alkyl” means a linear or branched saturated hydro 

carbon group, and is preferably a C1_ 10 alkyl, more preferably 
a C1_6 alkyl. Speci?cally, it is methyl, ethyl, isopropyl, decyl, 
or the like. The “alkenyl” means a linear or branched hydro 
carbon group having at least one or more double bonds, and is 
preferably a C2_1O alkenyl. Speci?cally, it is vinyl, propenyl, 
allyl, isopropenyl, hexenyl, or the like. The “alkynyl” means 
a linear or branched hydrocarbon group having at least one or 
more triple bonds, and is preferably a C2_l0 alkynyl. Speci? 
cally, it is ethynyl, propynyl, butynyl, or the like. The 
“cycloalkyl” means a monocyclic saturated hydrocarbon 
ring, and is preferably a “C3_8 cycloalkyl”. Speci?cally, it is 
cyclopropyl, cyclopentyl, cyclohexyl, or the like. The 
“cycloalkenyl” means a monocyclic unsaturated hydrocar 
bon ring, and is preferably a “C3_8 cycloalkenyl”. Speci? 
cally, it is cyclopentenyl, cyclohexenyl, or the like. The “aryl” 
means an aromatic hydrocarbon ring, and is preferably C6_l4 
aryl. Speci?cally, it is phenyl, naphthyl, 5,6,7,8-tetrahydro 
naphthyl, indenyl, anthryl, ?uorenyl, or the like. 
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The “heterocyclic group” means a ?ve- or six-membered, 
monocyclic or bicyclic, saturated or unsaturated ring contain 
ing from 1 to 4 heteroatoms selected from N, S and O. The 
unsaturated ring includes aromatic rings (heteroaryls) and 
non-aromatic rings. As the monocyclic groups, there may be 
mentioned pyrrolidinyl, pyraZolidinyl, dioxanyl, piperadinyl, 
piperidinyl, morpholino, trithianyl, dioxolanyl, furyl, thienyl, 
pyrrolyl, imidaZolyl, pyraZolyl, thiaZolyl, oxaZolyl, pyridyl, 
pyraZinyl, pyrimidyl, triaZolyl, thiadiaZolyl, pyridaZinyl, tri 
aZinyl, oxadiaZolyl, or the like. As the bicyclic groups, there 
may be mentioned indolinyl, 3,4-methylenedioxyphenyl, 
3,4-ethylenedioxyphenyl, benZofuranyl, benZothienyl, ben 
ZothiadiaZolyl, benZothiaZolyl, benZimidaZolyl, indolyl, 
quinolyl, isoquinolyl, quinoxalinyl, or the like. It is prefer 
ably a ?ve- or six-membered monocyclic heteroaryl, more 
preferably furyl, thienyl, imidaZolyl, thiaZolyl, or pyridyl. 

The “acyl” includes HCOi, a Cl_l5 hydrocarbon group 
COi, a heterocyclic group-COi, a heterocyclic group 
alkyl-COi, a heterocyclic group-alkenyl-COi, a heterocy 
clic group-alkynyl-COi, a C1_ 15 hydrocarbon group-CSi, 
a heterocyclic group-CSi, a heterocyclic group-alkyl-CSi, 
a heterocyclic group-alkenyl-CSi, or a heterocyclic group 
alkynyl-CSi. It is preferably a C1_l5 hydrocarbon group 
COi or a heterocyclic group-COi, speci?cally HCOi, 
acetyl, propionyl, 2-methylbut-2-en-2-oyl, benZoyl, nicoti 
noyl, thenoyl, pyrrolidinylcarbonyl, piperidinylcarbonyl, or 
the like. 

The “Halo hydrocarbon group” includes, for example, a 
Halo Cl_ 10 alkyl and a Halo C6_l4 aryl and speci?cally, chlo 
romethyl, tri?uoromethyl, ?uorophenyl, di?uorophenyl, tri 
?uorophenyl, or the like. 

The “heterocycle-ylidene” is a group Wherein tWo bonding 
hands are present from the identical carbon atom in a hetero 
cycle, and examples thereof include 3-methyl-4-oxo-2 
thioxothiaZolydin-5-ylidene and the like. 

The “heterocyclic group-C1_ 1O alkylidene” includes 
pyridylmethylidene and the like. 

The substituents in the hydrocarbon group Which may be 
substituted include speci?cally the substituents in the folloW 
ing a group. 

The substituents in the heterocycle Which may be substi 
tuted, the hydroxy Which may be substituted, the carboxy 
Which may be substituted, the acyl-Oi Which may be sub 
stituted, the acyl Which may be substituted, the substituent 
iS(O)nlO1i, the carbamoyl Which may be substituted, and 
the sulfamoyl Which may be substituted include speci?cally 
the substituents in the folloWing b group. 

The substituents in the amino Which may be substituted 
include speci?cally the substituents in the folloWing c group. 

Moreover, the sub stituents in the aryl or heterocyclic group 
Which may be substituted in A ring and B ring include the 
substituents in the folloWing d group. 

a group: OH, NO2, COOH, Halo, C6_l4 aryl, heterocyclic 
group, RlO13SiOi and/or RloliTloli 

R101: (1) H, (2) C3_8 cycloalkyl, (3) heterocyclic group, 
(4) Cl_1O alkyl Which may be substituted by [OH, NO2, 
COOH, Halo, heterocyclic group, C1_ 10 alkyl-COi, 
C1_ 10 alkyl-Oi, C 1_ 1O alkyl-O4COi, and/ or (R102) 
nlO2C6-l4 aryl], 
R102: H, Halo, NO2, OH, COOH, Cl_1O alkyl-Oi or 

Cl_1O alkyl-OiCOi, 
nloz: an integer ofl to 5, 

(5) C6_l4 aryl Which may be substituted by OH, CN, 
NO2, Halo, and/or C1_ 10 alkyl-CONRMBi, 
R103 : the same as or different from R101, 
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10 
(a) H, (b) C3_8 cycloalkyl, (c) heterocyclic group, 

(d) Cl_ 10 alkyl Which may be substituted by 
COOH, C1_l0 alkyl-O%Oi, (RlO4)nlO2i 
C6_l4 aryl or (R104) nIOZi heterocyclic group, 

R104: H, OH, Halo or Cl_1O alkyl-Oi, or 
(e) CE-l4 aryl Which may be substituted by OH, 
CN, NO2, Halo or Cl-Cl0 alkyl-CONRIOSi, 

R105: (a) H, (b) C3_8 cycloalkyl, (c) heterocyclic 
group, 

(d) C 1_ 10 alkyl Which may be substituted by COOH, 
C 1_ 1O alkyl-O4COi, C6_l4 aryl or heterocyclic 
group, or 

(e) C6_l4 aryl Which may be substituted by OH, CN, 
NO2 or Halo, 

T101: ADi, %Oi, %OiOi, iO%Oi, 
iNRlO34COi or iNRMBi, the same shall apply 
hereinafter, 

b group: (1) H, (2) C3_8 cycloalkyl, (3) C6_l4 aryl Which may 
be substituted by Cl_1O alkyl-Oi, (4) heterocyclic group, (5) 
Cl_1O alkyl Which may be substituted by (OH, NO2, Halo, 
heterocyclic group, RIOIRHBN, C1_ 10 alkyl-Oi, acyl or 
(RlO6)nlO24C6-l4 aryl): 

R106: H, COOH, NO2, RIOIRMBN, acyl-NRloli or Cl_1O 
alkyl-O4COi, the same shall apply hereinafter, 

c group: (1) heterocyclic group Which may be substituted by 
Cl_1O alkyl, Halo Cl_l0 alkyl or C6_l4 aryl-Cl_1O alkyl, (2) 
C6_l4 aryl Which may be substituted by cycloalkyl or 
RIOIRMBN, (3)C1_1O alkyl Which may be substituted by R107, 

R107: (a) C3_8 cycloalkyl, (b) C3_8 cycloalkenyl, (c) Rlosi 

R108: (i) Cl_1O alkyl Which may be substituted by C6_l4 
aryl, heterocyclic group or RlolR103 N, or (ii) aryl 
Which may be substituted by C6_ 14 aryl or RlolR103 N, 

(d) acyl Which may be substituted by NO2, (e) (R109) 
nlO24C6- 14 aryl 
R109: (i) H, (ii) OH, (iii) CN, (iv) NO2, (v) COOH, (vi) 

Halo, (vii) oxo (:0), (viii) RIOIRMBN, (ix) Cl_1O 
alkyl Which may be substituted by R110, 
R110: H, OH, COOH, Halo, C6_l4 aryl, heterocycle 

ylidene Which may be substituted by (C MO 
alkyl, oxo or thioxo (:S)), C MO alkyl-Oi, 
C 1_ 1O alkyl-OiCOi or acyl-Oi, (x) acyl 
Oi, (xi) C6_ 14 aryl Which may be substituted by 
Halo, (xii) heterocyclic group Which may be sub 
stituted by Halo, C HO alkyl or Halo C 1_ 10 alkyl, 
and/or (xiii) RllliTlozi 

R111; (i) H, (ii) C3_8 cycloalkyl, (iii) RIOIRMBN, 
(iv) C6_l4 aryl Which may be substituted by Halo, 
Cl_1O alkyl, Halo Cl_1O alkyl or C6_l4 aryl Which 
may be C6_l4 aryl, or (v) C3_1O alkyl Which may 
be substituted by Halo, COOH, C 1_ 1O alkyl-Oi, 
RIOIRMBN, C6_l4 aryl, heterocyclic group, het 
erocycle-ylidene, C 1_ 1O alkyl-O4COi or acyl 
Of 

T”; ioi, %oi, iNRloli, io%oi, 
%ONRl°1i, iNRlolNRlolCOi, 
ADiCONRmi, iS(O)nlOli or is(o) 
nlolNRloli and/or RlllbNC(NRlllb) 
NRIOL, R1111’: H or cl_l0 alkyl-O%Oi 

(f) (Rll2)n1O2-heterocyclic group, 
R112: oxo, oxide or a group the same as R109 

(g) Cl_1O alkyl-OiCOi 
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(4) heterocyclic group-Cl_l0 alkylidene Which may be substi 
tuted by Halo, oxide, Cl_1O alkyl, Cl_1O alkyl-Oi or Cl_1O 
alkyl-O%OiNRlOli, 
(5) acyl Which may be substituted by R113 

R1 13 : OH, COOH, CN, NO2, Halo, C6_l4 aryl, heterocyclic 
group, RlO1RlO3N, Cl_l0 alkyl, Halo Cl_1O alkyl, Cl_1O 
alkyl-Oi, Cl_l0 alkyl-O%Oi, Cl_ 10 alkyl-0&6l4 
aryl, acyl, Cl_1O alkyl-OiCOi, Cl_1O alkyl-C6_l4 aryl, 
acyl-NRlOli, acyl-NR1Ol4C6_l4 aryl or Cl_1O alkyl 
C6-l4 aryl'soziNloli’ 

RlOlRlO3NCO 

R114: (a) H, (b) Cl_1O alkyl Which may be substituted by 
OH NO2, Halo, RlO1RlO3N, Cl_l0 alkyl-Oi, acyl 
NR 1* or C6_l4 aryl, (c) C6_l4 aryl Which may be sub 
stituted by OH, NO2, Halo, RIOIRMBN, Cl_l0 alkyl, Halo 
C3_1O alkyl, Cl_1O alkyl-Oi, acyl-NRloli or C6_l4 aryl, 
(d) heterocyclic group Which may be substituted by OH, 
NO2, Halo, RIOIRHBN, Cl_l0 alkyl, Halo Cl_1O alkyl, 
Cl_1O alkyl-Oi, acyl-NRloli or C6_l4 aryl, or (e) 
RlO1RlO3N, and/or 

O 

2 H 
R N 

N 
H 

O 

R2 

o 

R2 g 

@I/ N 
o 

20 

m2 

12 
(8) R115iT103 

R115: (a) Cl_1O alkyl Which may be substituted by hetero 
cyclic group, (b) C6_l4 aryl Which may be substituted by 
heterocyclic group or RIOIRMBN or (c) heterocyclic 
group, 

T103: iCOiNRloli, iNRloliCOi, iNRloli 
csi, io%o%oi, wicoi or icoi 
COi, the same shall apply hereinafter; 

d group: (1) CN, (2) NO2, (3) Halo, (4) OH, (5) COOH, (6) 
Cl_1O alkyl-Tlo‘li Which may be substituted by (OH, Halo, 
heterocyclic group, C6_l4 aryl Which may be substituted by 
Halo, RIOIRHBN, RlOl%Oi, RloliTloliCOi or 
RlOliTlOli) 

T104: a bond, iOi, 4COiOi, 4OiCOi, 

(7) acyl Which may be substituted by R113, (8) acyl-Oi 
Which may be substituted by R113, (9) RU6RU7N 
R116, R117: the same or different, H or a substituent ofc 

group, and/or (10) RU6RU7NCO, the same shall 
apply hereinafter.) 

In the active ingredients of the invention or the compounds 
of the invention, geometrical isomers and tautomers may 
exist, for example, as shoWn below. 

0 HO 

R2 N 

Z \ / 
N 
H 

o o 

o 

R2 N 

HO \ \ 
/ N 

HO 

0 

o 

R2 g 
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The invention includes separated or mixed forms of these 
isomers. In addition, depending on the kind of substituents, 
certain compounds of the invention may contain asymmetric 
atom(s) or axial asymmetry, and hence isomers based on the 
asymmetric carbon atom(s) or the like can exist. The inven 
tion includes mixed or separated forms of these optical iso 
mers. Moreover, the invention also includes compounds 
labeled With a radioactive isotope. 

In addition, among the compounds of the invention, there 
exist compounds Wherein geometrical isomerism With regard 
to the double bond at 2-position of the propane can be mutu 

ally transformable as shoWn beloW through tautomerism as 

shoWn in the above. 

Furthermore, the active ingredients of the invention or the 
compounds of the invention also forms acid addition salts or 
salts With a base in some cases depending on the kinds of 

substituents, and such salts are also included in the invention 
so far as they are pharmaceutically acceptable salts. Speci? 
cally, there are mentioned acid addition salts With an inor 

ganic acid such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid or phosphoric acid 
or With an organic acid such as formic acid, acetic acid, 
propionic acid, oxalic acid, malonic acid, succinic acid, 
fumaric acid, maleic acid, lactic acid, malic acid, tartaric acid, 
citric acid, methanesulfonic acid, ethanesulfonic acid, aspar 
tic acid or glutamic acid, salts With an inorganic base such as 
sodium, potassium, magnesium, calcium or aluminum or 
With an organic base such as methylamine, ethylamine, etha 
nolamine, lysine or ornithine, ammonium salts, and the like. 
Various hydrates and solvates of the active ingredients of the 
invention or the compounds of the invention are also included 
in the invention. In addition, polymorphic sub stances thereof 
are also included. 

Moreover, the active ingredients of the invention or the 
compounds of the invention also include all the compounds 
Which are metaboliZed and converted in the living body, so 
called prodrugs. The groups forming the prodrugs of the 
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14 
invention include groups described in Prog. Med., 5, 2157 
2161 (1985) and “Iyakuhin no Kaihatsu (Development of 
Pharmaceuticals)”, Vol. 7 (HirokaWa Shoten, 1990), Bunshi 
Sekkei (Molecular Design), pp. 163-198 or the like. 

(Production Methods) 
The compounds of the invention and the pharmaceutically 

acceptable salts thereof can be produced by utiliZing charac 
teristics based on the fundamental skeleton or kind of sub 
stituents and applying various knoWn synthetic methods. 
At that time, depending on the kind of functional group, it 

may sometimes be effective from the vieWpoint of production 
techniques to replace the functional group With an appropri 
ate protective group (a group Which can be easily converted 
into the functional group) at the stage of starting materials or 
synthetic intermediates. Examples of such functional groups 
include an amino group, a hydroxyl group, a carboxyl group 
and the like and examples of their protective groups include 
the protective groups Which are described in “Protective 
Groups in Organic Synthesis (3rd edition)”, Written by 
Greene and Wuts, Which may be optionally selected and used 
depending on the reaction conditions. In these methods, the 
reaction is carried out after introducing a protective group and 
then, if necessary, the protective group is removed to obtain 
the desired compound. 

Moreover, When the active ingredients of the invention are 
knoWn compounds, they can be easily available in accordance 
With the above literatures (Collect. CZech. Chem. Commun. 
(1971), 36(1), 150-163 and so forth). 
The folloWing Will describe representative synthetic meth 

ods of the compounds of the invention or intermediates 
thereof. 

The symbols in the folloWing sentences are as folloWs. DMF: 
N,N-dimethylformamide; DMSO: dimethyl sulfoxide; THF: 
tetrahydrofuran; Tol: toluene; EtOAc: ethyl acetate; DCE: 
1,2-dichloroethane; TEA: triethylamine; Diglyme: diethyl 
ene glycol dimethyl ether 

First Production Method (Acylation Reaction) 
The present production method is a usual acylation, Which 

is speci?cally carried out by reacting an alkyl compound With 
an equivalent amount of acyl compound in a solvent inert to 
the reaction at a room temperature to an elevated temperature. 

The solvent inert to the reaction includes aromatic hydro 
carbon solvents such as benZene or toluene, ether solvents 

such as Diglyme, THF, 1,4-dioxane or 1,2-dimethoxyethane, 
Halo hydrocarbon solvents such as dichloromethane, chloro 
form or DCE, basic solvents such as TEA, pyridine, collidine, 
morpholine or 2,6-lutidine, and the like. These solvents are 
used solely or as a mixture of tWo or more of them. Optionally, 

an inorganic base such as sodium hydride may be added. 
As an representative example, the compound of the inven 

tion is produced by reacting a methylimidaZole compound 
(II) With an acyl compound (III) in a solvent inert to the 
reaction at a room temperature to an elevated temperature 

(Step i) to obtain an intermediate (IV) or the like and by 
adding an equivalent amount of a carboxylic acid (V) to the 
compound (IV) and heating them (Step ii). 

In the production method, the reaction can be also effected 
by adding an equivalent amount of a carboxylic acid (V) or an 
equivalent amount of Water after the ?rst step Without isolat 
ing the intermediate (IV) or the like and heating them as 
above. Moreover, an acid anhydride of the acyl compound 
(III) may be used instead of the compound. 
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(i) Compound (Ill) 

@fgz 
OI 

O 

O 

H 

(H) er “49 
O 2Y2 

0 

(W) 
(i) Compound (Ill) 

o 

O o g 

(it — or 
on N 

H 
(V) O 

16 

(ii) H2O or Compound (V) 

Heating 

VI Heating ( ) 
(ii) 

(wherein the symbol L1 in the formula represents a leaving 
group, the above 

represents 

the same shall apply hereinafter) 
The leaving group Ll includes Halo, or an organic sulfonic 

acid residue such as methanesulfonyloxy or p-toluenesulfo 
nyloxy. 
Second Production Method 
The production method is carried out by reacting an ester 

compound (V H) With an acyl compound (V III) to obtain a 
diketone compound (TX), by reacting the compound (IX) With 
carbon disul?de and adding an alkyl halide to obtain a dithio 
acetal compound (X), and ?nally by reacting the compound 
(X) With an amine compound (XI). 

(ii) H2O or Compound (V) 

35 

45 

50 

55 

65 

o 

H 

GIN 
R6 O 

(VIa) 

The compound of the invention (XII) is obtained by react 
ing the ester compound (V H) With an equivalent amount of 
the acyl compound (VIII) in the presence of a base such as 
sodium hydride in a solvent inert to the reaction, such as THF, 
at a room temperature to an elevated temperature (Step i), 
reacting the resulting compound (IX) With carbon disul?de in 
the presence of an inorganic base such as KF/Al2O3 or potas 
sium carbonate or an organic base such as TEA at a tempera 

ture of cooled temperature to room temperature, preferably 0° 
C. to room temperature, then adding an alkylating agent such 
as methyl iodide or 1,3-dibromopropane to effect alkylation 
reaction (Step ii), and ?nally reacting the resulting dithioac 
etal compound Q() with an equivalent amount of the amine 
compound Gil) in a solvent inert to the reaction, such as 
ethanol or DMSO, at a room temperature to under heating 

With re?uxing (Step iii). 

0 0 

R7 Base 
0/ + Me a 

(1) 

(VII) (VIII) 

0 O (1) Base CS; 
(2) Alkylating 

agent 

(ii) 

(1X) 
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-continued 
Heating 

under re?ux (iii) 

R1 
0 O | 

R2 /Zl xln 
z2 \ 

I ||3 Z / / \ 
S S R3 Z4 NH2 

alkUlkyl 1L4 
(X) (XI) 

1 

If 0 
2 l 

R \Z2,/Z X1 
I 3 j: Z 

/ % N 
R3 Z|4 H 

R4 O 

(X11) 

(wherein R7 represents a C1_6 alkyl and X1 represents NH, O 
or S, and a dotted line represents possible formation of a ring 
through combination of the tWo alkyl groups) 

Third Production Method 

The production method is carried out by reacting the 2-me 
thylimidaZole compound (II) With the acyl compound (III) 
(Step i), obtaining an imidaZole compound (XIV) in the pres 
ence of an organic base such as morpholine in a solvent inert 

to the reaction at a room temperature to an elevated tempera 

ture (Step ii), and acylating the compound @(IV) With an acyl 
compound (XV) (Step iii). Step i and Step iii are carried out in 
accordance With the acylation in the above First production 
method. The intervening intermediate @(III) or the like may 
be isolated or may not be isolated. 

L1 (III) 

Compound (II) —> 
Acylation (i) 

OW 
N 

: I i % N 

0 

Organic 
base 

(ii) 

0 

(x111) 
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-continued 

O 

O 

I _ (XV) 
(iii) 

N 
H 

(XIV) 

O 

H 

N>—§:€@9 N 
H 

O 

(XVI) 

Fourth Production Method (Reduction Reaction) 

The reduction reaction is carried out according to Well 

knoWn methods (COMPREHENSIVE ORGANIC SYN 
THESIS 8 REDUCTION (Pergamon Press)(l99l)). More 
preferably, it is carried out by (l) catalytic reduction under 
hydrogen atmosphere or in the presence of hydrogen donor 
such as ammonium formate using palladium (Pd), platinum 
(Pt), nickel (Ni), or the like in a solvent such as methanol, 

ethanol, chloroform, EtOAc or acetic acid at a room tempera 

ture to an elevated temperature, (2) using a metal such as Fe or 

SnCl2 in the presence of an acid such as acetic acid, hydro 
chloric acid or the like, or using a reducing agent such as 

sodium hydrosul?te in an mixed solvent such as Water and 

MeOH or THF at a room temperature to an elevated tempera 

ture, or (3) adding a reducing agent such as sodium borohy 
dride, sodium cyanoborohydride or sodium triacetoxyboro 
hydride in a solvent inert to the reaction, such as ethanol, at a 

temperature of ice-cooling to an elevated temperature. 

As a representative example, there may be mentioned a 

reaction from a nitro compound @(VII) to an amine com 

pound QiVIII) or a reaction from a ketone compound @(IX) 
to an alcohol compound @(X). 

R5 O 
| (NO2)ml 
Xl Reducin 

R6 O 
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-continued 
(NHZ) m 1 

Or 

0 

R8 —> 
m3 Reducing 

agent 

(XIX) 
on 

R5 0 
HO I R8 1 

x1 ’” 

R8 M3 | 
x2 R8 

| 
R6 0 

OH m2 

(XX) 

(i) RQCHO 

Compound (XVIII) 

Compound ()Q(I)/acid 

(ii) Reducing agent 
—> 

2 0 
(the symbol R8 in the formulae is a hydrocarbon group Which 
may be substituted or a heterocyclic group Which may be 
substituted, ml or m2 is the same or different and represents 
an integer of 0 to 5, m3 represents an integer of 0 to 4, and they 
satis?es ml +m2+m3§ l; the same shall apply hereinafter) 

Fifth Production Method 

The reaction is carried out by stirring an amine compound 
and an equivalent amount of an aldehyde compound in the 

presence or absence of an acid such as p-toluenesulfonic acid 

in a solvent inert to the reaction, such as ethanol, benzene, 
THF or Tol at a room temperature to an elevated temperature 

to obtain an imine compound, and then subjecting it to reduc 

tion reaction in accordance With the above fourth production 

method, preferably the reaction (1) or (3). 

20 Alternatively, the reaction is carried out by mixing an 

amine compound and an equivalent amount of an aldehyde 

compound and adding a reducing agent in accordance With 
Fourth production method. The reducing agent may be added 

25 immediately after the mixing of the amine compound and the 
aldehyde compound or at an interval of some period of time. 
A ketone or l-hydroxymethylbenZotriaZole may be used 
instead of the aldehyde compound. As representative 
examples, there may be mentioned a reaction from an amine 

compound @(VIII) and an aldehyde compound @(XI) to an 
alkylamino compound @(XII) and a reaction from the amine 
compound (XVIII) to the alkylamino compound @(XII) via 
an imine compound @(XIII). 

30 

Reducing agent 

Wet X2 
| 
R6 o 

(xxni) 
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(wherein R9 represents the following meaning. R9: Rloi 
'I‘liI{lOZ R107; 

(Re, Rf: the same or different, hydrogen atom, or a sub stituent 
of the above c group, a dotted line: Re and Rf may be combined 

RUCOOH (XXIV) 
or a reactive derivative thereof 

Compound (XVIII) Amidation 

Sulfonamidation 

R1 l“sozon (XXVI) 
or a reactive derivative thereof 

to form the above heterocycle (the same shall apply herein 

after); or a Cl_l5 hydrocarbon group Which may have 1 to 5 
functional groups selected from the group consisting of C 1_ 1O 

alkyl-CONHi, Cl_1O alkyl, Cl_1O alkyl-Oi, and a carboxy 
Which may be substituted by a substituent of the above b 

group, 

Tl: Cl_l0 alkyl, C2_1O alkenyl, C2_1O alkynyl or a single 
bond, the same shall apply hereinafter) 

Sixth Production Method (Amidation or Sulfonamidation 

Reaction) 

The reaction is carried out according to usual methods. For 
example, it is carried out according to a method using a 
condensing reagent (dicyclohexylcarbodiimide, l-ethyl-3 
(3'-dimethylaminopropyl)carbodiimide, l, l'-carbonyldiimi 
daZole, or the like) or a mixed acid anhydride method using 
ethyl chloroformate, isobutyl chloroformate, or the like. 

Moreover, it is possible that a carboxylic acid or a sulfonic 
acid is converted into a reactive derivative such as an acid 

halide With a halogenating agent such as thionyl chloride, 
oxalyl chloride or phosphorus oxychloride and then the 
derivative is reacted With an amine compound. The reaction is 
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22 
usually suitably carried out in a solvent inert to the reaction, 

such as THF, DMF, dichloromethane, chloroform, acetoni 
trile or EtOAc in the presence of, if necessary, an organic base 

such as TEA or an inorganic base such as potassium carbon 

ate under cooling (preferably —l5 to 0° C.) or at room tem 

perature or under heating. 

As a representative example, there may be mentioned a 

reaction from the amine compound @(VIII) and a carboxylic 
acid (XXIV) or a reactive derivative thereof or a sulfonic acid 

@(XVI) or a reactive derivative thereof to an amide com 

pound QiXV) or a sulfonamide compound (XXVII). 

1'9 O (NHCOR11),,, 1 

(Rl1CONH),,,3\@:Xl I _ 

X2 

is O (NHCORII)m2 

(UV) 

‘F O 
l 2 ml 114 X (NHSO R114) 

(R SOZNrDMEI 
| (NHSO2R114)m2 
R6 o 

(Xxvn) 

(the symbol in the formulae represents the folloWing mean 
ing. RUCO: an acyl Which may be substituted by R113, the 
same shall apply hereinafter) 

Seventh Production Method 

The production method is carried out by reacting a com 

pound having a leaving group With an equivalent amount of 

an amine compound, a compound having a hydroxy (OH) 

group or a sulfonamide compound in a solvent inert to the 

reaction, such as THF, acetone, DMF, acetonitrile, dichlo 
romethane, methanol or DMSO, under cooling or at a room 

temperature to an elevated temperature, or under re?uxing. 

Optionally, an inorganic base such as potassium carbonate or 

an organic base such as TEA may be added. 

As representative examples, there may be mentioned an 
amination reaction from an alkyl compound having a leaving 

group L2 @(XVIII) and an amine compound @(XIX) to an 
compound of the invention (XXX) or an O-alkylation reac 

tion from an alkyl compound having a leaving group L2 
@(XXIV) and a hydroxyl compound @(XXIII) to a com 
pound of the invention (XXXV). 
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lk l-LZ L3nl O (a y )ml 
\ 
X1 

(LZ-alkybnz I — 

X2 R101 f < \ NH 
L3“ 0 (alkyl-L2)m2 R103 (XXIX) 

(XXVIII) 

I (“at R103/ 0 alkyl-N\ ) :| 
R101 R103 m1 

[C N-alkyl Xl 
RMB/ n2 I _ 

X2 R101 
R101 alkyl-N 
\ O \R10> 
/ N n3 m2 

R103 

W) 

(the symbols in the formulae are as follows. L2: the above L1 25 
or a diaZo group (N:Ni), L3: chlorine (C1) or bromine (Br), 

o—coR8 m 
n1, n3: the same or different, an integer of 0 to 1, IF 0 ( ) l 

. ~ Xl 

n2. an 1nteger of 0 to 4, 30 (Rgcomm I _ Hydrolysis 

provided that ml +m2+nl +n2+n§l (the same shall apply 2 
hereinafter), or X | <0—C0R8>m2 

R6 o 

()Q(XI) 
IIS 0 (OH)m1 35 R5 0 

X1 Il <OH>m1 

(Hom? — Rl2—L2 (HOMAQI — 
X2 X2 XIV l6 (XX ) 40 | (OHM 
R o R6 o 

(OHM W11) 
(XXXIII) 

R5 0 (01116011 
id 45 Ninth Production Method 

12 _ The production method is carried out by reacting an amine 
(R O)’”3 I compound With an equivalent amount of an isocyanate com 

X2 (ORR) pound or an isothiocyanate compound in a solvent inert to the 
is "12 50 reaction such as Tol, acetonitrile, chloroform or DMF at a 

0 temperature of 0° C. to under re?uxing. 

V The isocyanate compound is obtained by subjecting a car 
( ) boxylic acid or a reactive derivative thereof (e.g., an acid 

chloride), Which is a starting material of the isocyanate com 

h b 1R12 _ h f 1 _ b _ fb h 55 pound, to Well-known rearrangement reaction (ADVANCED 
(t e sym 0 Int 9 0mm 216 15 a 511 smuem 0 group, I e ORGANIC CHEMISTRY Written by J. March (John Willy & 
Same Shall apply herelna?er) Sons (1992)). The isothiocyanate compound is obtained by 

Eighth Production M eth 0 d subjecting 'an amine compound, alkyl halide, diaZonium salt 
The present hydrolysis reaction is carried out in the pres or lsocyaglde’ Whlch 1S illsllimng material of the lsocyanate 

' com oun , to a We - oWn reaction ADVANCED 

ence of an inorganic base such as potassium carbonate, more 60 ORéJANIC CHEMISTRY Written by ]_ MarCh((JOhn Willy & 
preferably an organic base such as morpholine in a solvent Sons (1992)) 

mert to the'react1on at a room temperature to under heat1ng The isocyanate Compound or isothiocyanate Compound is 
Wlth re?uxmg' _ _ obtained by the above reaction, and the compound may be 
As a representatlve example, there may be mentloned a 65 subjected to a urea-forming reaction or thiourea-forming 

hydrolysis reaction from a compound (XXXI) to a compound 
(XXXII). 

reaction in situ, or the isocyanate compound or isothiocyanate 
compound may be subjected to a urea-forming reaction or 
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thiourea-forming reaction after once isolated. Alternatively, 
the production method is carried out by reacting an amine 
compound With an equivalent amount of a carbodiimide com- R5 0 
pound instead of the isocyanate compound or isothiocyanate | 
compound in a solvent inert to the reaction at a room tem- 5 X1 I I I 

perature to an elevated temperature and then subjecting the RIZ/S? — m 
product to a deprotection reaction. The carbodiimide com 
pound is synthesiZed by a Well-known reaction (Fieser and | 
Fieser’s Reagent for Organic Synthesis, Vol. 8 (Wiley) p. 96). R6 O 
The carbodiimide compound may be protected With an appro- 10 (W11) 
priate protective group. The protective group and deprotec- R5 0 
tion reaction are in accordance With the above “Protective | 
Groups in Organic Synthesis (third edition)”. O\ 0 X1 
As re resentative exam les there ma be mentioned a — P P a y R12 

reaction from an amine compound (XXXVI) and an isocyan- 15 X2 
ate compound or isothiocyanate compound to a urea com- | 
pound (XXXVII) or thiourea compound @(XXVIH) or a R6 0 
reaction from the amine compound @(XXVI) and a carbodi- ()QQQQH) 
imide compound (XXXlX) to a guanidine compound 
(XXXXl). 

R50 R5 o 

| R1°8Ncs 
R6 o R6 o 

(XXXVI) (XXXVH) 

protective group- R5 0 
NCN-protective group I 

§ % X1 
/ _ 

R1 08 
2 

S l 

(XXXIX) 

R6 o 

(XXXVHI) 
protective 
group R5 O R5 O 

| I 
§ 1L X1 HN § X1 

/ | — —> 2 | — 
protective 

2 2 

NH T NH T group 

R6 o R6 o 

(XXXX) ()QQQG) 

Tenth Production Method It is noted that each reaction scheme described in the above 
The present Oxidation reaction is Carried out according to production methods shoW a reaction of a representative com 

We11_knOWn methods (ADVANCED ORGANIC CHEMIS_ pound. Therefore, When the same substituent is present in the 
TRY Written by JI March (John Willy & Sons (1992)) It is 55 compounds of the invention at a position other than the posi 
preferably carried out in a solvent inert to the reaction such as non 1n the réactlop Scheme’ the .compounds Included In .the 
dichloromethane, chloroform, or the like in the presence of an Scope with? lnvemlqn can be easlly produced by the subsum 
oxidizing agent Such as m_chloroperbenzoic acid (mcpba) ent-mod1fy1ng reaction using the above reaction scheme. 
hydrogen peroXide or tetrapropylammonium perruthenate 60 Moreover’ When the Stamng Compounds are novel’ they 
(TPAP)I may be obtained by the folloWing production methods. 

As representative eXamples, there may be mentioned a PrOdllCIiOn MeIhOd 1 
reaction from a sul?de compound (XXXXll) and an oXidiZ- The production method is carried out by condensing an 
ing agent to a sulfonyl compound @(XXXIH), a reaction of an aldehyde compound or ketone compound With an equivalent 
alcohol compound to an aldehyde compound, or a reaction 65 amount of an active methylene compound in the presence of 
from a pyridylmethylamino compound to an N-oXidopyridyl- a base or an acid catalyst at a room temperature to an elevated 
methylideneamino compound. temperature. 



US 7,569,688 B2 
27 

Acetic acid is used as a solvent, a secondary amine such as 
piper‘idine is preferably employed as the base, and a salt such 
as ammonium chloride or potassium ?uoride or a LeWis acid 

such as TiCl4 is used as the acid catalyst. 

(Wherein 

is a heterocycle having oxo and active methylene, Which may 
be substituted by Cl_1O alkyl and/or thioxo) 

Production Method 2 

The production method is carried out by reacting a 
nitrobenZene compound having a leaving group L1 with an 
equivalent amount of ammonia in a solvent inert to the reac 
tion, such as methanol, at a room temperature to an elevated 
temperature in a sealed tube. 

If] If 
R2 Z1 R2 Z1 
\Z2/ \ NOZ \ZZ/ \ NOZ 

II —> N 
Z3 Z3 

R3 / \ 24/ L1 R3 / \ 24/ NH2 

1% l4 

Production Method 3 

The production method is effected by reacting an aldehyde 
compound or ketone compound With an equivalent amount of 
a phosphorus ylide in a solvent inert to the reaction, such as 
DMF, at a temperature of 0° C. to an elevated temperature. 
The phosphorus ylide may be prepared from a corresponding 
phosphonium salt and a base such as sodium hydride accord 
ing to Well-known methods (ADVANCED ORGANIC 
CHEMISTRY Written by J. March (John Willy & Sons 
(1992)). 

\ 
I — CHO 

/ / 

R13CHPPh3 I 
4> 

(wherein R13 is a heteroaryl or a hydrocarbon group Which 
may be substituted) 
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Production Method 4 
The production method is carried out by reacting a 1,2 

phenylenediamine compound With a trialkyl orthoacetate 
compound in a solvent inert to the reaction, such as ethanol, at 
a room temperature to under re?uxing. As occasion demands, 
an acid catalyst such as hydrochloric acid may be added, or 
Water may be removed from the reaction system by adding 
molecular sieves or using the Dean-Stark apparatus. 

Alternatively, the production method is carried out by 
cycliZation-condensation of an o-aminoacetanilide com 
pound obtainable by carrying out a reduction reaction in 
accordance With the Fourth production method in the pres 
ence or absence of an acid catalyst such as acetic acid or 

hydrochloric acid. At that time, the resulting o-aminoaceta 
nilide compound may be isolated or may not be isolated. 

Production Method 5 
The production method is carried out by reacting a 

halobenZene compound With a phenylborane compound in 
the presence of a palladium catalyst such as tris(dibenZylide 
neacetone)dipalladium or the like and a ligand such as tris-t 
butylphosphine or the like and a base such as cesium carbon 
ate in a solvent inert to the reaction, such as dioxane, at a room 
temperature to an elevated temperature (AngeW. Chem. Int. 
Ed., 37, 3388 (1998)). The reaction is preferably carried out 
under an atmosphere of an inert gas such as nitrogen gas or 
argon. (substituent of a group)n102 (substituent of a group) 
n102 

(substituent of a group)n102 

/ \ \ . — _, 
Q B (OH)2 HaloX / N02 

NH; 
(substituent of a group)n102 

No2 

Production Method 6 
The production method is carried out by reacting an amine 

compound, amide compound or imide compound With an 
equivalent amount of a bromine compound in a solvent inert 
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to the reaction, such as a Halo hydrocarbon solvent such as 
tetrachloromethane or DCE or an aromatic hydrocarbon sol 
vent such as benZene at a temperature of 0° C. to under 
re?uxing. The bromine compound includes N-bromosuccin 
imide, bromine, tBuOBr, AcOBr, and the like. Optionally, a 
radical initiator such aZobisisobutyronitrile (AIBN) may be 
added. 

R1 I 0 
R2 Z1 1 Bromine compound 

ZZ/ \ X 
H — 

/Z3\ / N 
R3 Z|4 H 

R4 0 

R1 
I O 

R2 Z1 1 
ZZ/ \ X 
H — 

Z3 R3/ \Z4/ T 
| 
R4 Br 0 

The compounds of the invention are isolated and puri?ed 
as free compounds, pharmaceutically acceptable salts 
thereof, hydrates, solvates or polymorphic substances. The 
pharmaceutically acceptable salts of the compounds of the 
invention (I) can be also produced by subjecting the com 
pound to a usual salt-forming reaction. 

Isolation and puri?cation are carried out by applying gen 
eral chemical operations such as extraction, fractionating 
recrystallization, various types of fractionating chromatogra 
phy and the like. 

Each form of isomers can be separated by selecting an 
appropriate starting compound or making use of physico 
chemical differences among isomers. For example, optical 
isomers can be made into stereochemically pure isomers by 
selecting appropriate starting compounds or a conventional 
optical resolution method (e.g., a method in Which they are 
converted into diastereomer salts With a general optically 
active base or acid and then subjected to optical resolution). 

In a similar manner to those described in the production 
methods, the Example compounds described in the folloWing 
tables are obtained. Also, part of the compounds in the fol 
loWing tables Were obtained. 

In this connection, abbreviations herein indicate as fol 
loWs. 

Rex: Reference Example; Ex: Example; Str: structural for 
mula; Dat: physicochemical properties; FA: FAB-MS 
(M+H)+; MS: found value on mass spectrometry; FN: FAB 

MS (M-H)“; EI: EI-MS; N1: NMR (DMSO-d4, TMS internal 
standard) characteristic peaks 6 ppm; N2: NMR (CDCl3, 
TMS internal standard) characteristic peaks 6 ppm; Ph: phe 
nyl; Me: methyl; diMe: dimethyl; Et: ethyl; Pr: propyl; iPr: 
isopropyl; iBu: isobutyl; Pen: pentyl; cPr: cyclopropyl; Ac: 
acetyl; Cl: chloro; diCl: dichloro; CN: cyano; F: ?uoro; diF: 
di?uoro; triF: tri?uoro; N02: nitro; MeO: methoxy; diMeO: 
dimethoxy; Br: bromo; diBr: dibromo; CF3: tri?uoromethyl; 
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30 
AcO: acetoxy; MeOCO: methoxycarbonyl; Boc: tert-butoxy 
carbonyl; NH2: amino; PhCONH: benZoylamino; EtCONH: 
ethylcarbonylamino; Et2N: diethylamino; TBS: tert-bu 
tyldimethylsilyl; biph: biphenyl; Naph: naphthalene: Thiop: 
thiophene; Fu: furan; Py: pyridine; IM: imidaZole; PyraZi: 
pyraZine; Pipe: piperidine; PyraZo: pyraZole; Pyrim: pyrimi 
dine; Pyrr: pyrrole; Pyrroli: pyrrolidine; Mo: morpholine; 
Isoquin: isoquinoline; Isoind: isoindoline; ThiaZ: thiaZole; 
Tr: triphenylmethyl; TEA: triethylamine; NMO: N-methyl 
morpholine oxide; TPAP tetrapropylammonium perruthen 
ate; Sa: addition salt; HCl: hydrochloride; Oxal: oxalate; 
MS4A: molecular sieves 4A. 

TABLE 2 

R2 

R3 

Compound 
No. R2 R3 B 

la H Py-3- Ph 
ylCH2NHCH2 

2a H MeOCOCH2 Ph 
3a H Py-3- Ph 

ylCH2NHCH2 
4a H Me2NCOCH2 Ph 
Sa H 4-AcNH- Ph 

PhCHZNH 
6a H MeCH(Ph)NH Ph 
7a Py-3- MeO Ph 

ylCH2NHCH2 
8a H Py-3-ylCH2NH 3-H2N-Ph 
9a H Py—3—ylCH2NH Py-3-yl 

10a H 4-O2N-PhCONH 3-H2N-Ph 
11a H Me[MeO(CH2)3]NCH2 Ph 
12a MeO Py-3-ylCH2NHCH2 Ph 

TABLE 3 

O 
2 H 
R N 

3 N 
R H 

0 

Com 
pound 
No. R2 R3 A B 

13a 1,3-Thiaz-5-ylCH2NH H 3,5-diF-Ph 3-Me-Ph 
14a OZN Cl 3,5-diF-Ph 3-Me-Ph 
15a H F Ph 4-cPrNH-Ph 
16a MeO MeO 3-HOOC-Ph Ph 

17a H H 3,5-diF3C-Ph 3-H2N-Ph 
18a 4-F-PhCONH H Ph Ph 
19a 4-F-PhCONH H Ph 3,5-diF-Ph 
20a H H 4 F-Ph 4 F-Ph 
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TABLE8 

Compound 
No. Str 

215a 

o 0 N02 H 
N 

S 

0 

216a 
HOOC O 

H 

i: :N N 
H 

0 

217a 

O O N \ N 

L / N 
N H 

0 

218a 

O 
H 

\ N 

/ N 
F N H 

0 

219a Me 
O 

H 
N 

N 
H 

0 

222a 

O 
H 

\ N 
— F 

/ N 
N H 

O 

F 

The active ingredient of the invention and the compound of 
the invention or a pharmaceutically acceptable salt thereof 
can be employed solely as a pharmaceutical drug but usually, 
one or tWo or more of the active ingredients can be formulated 

by a generally used method using drug carriers, ?llers and the 
like generally used in the art. Its administration may be either 
oral administration by tablets, pills, capsules, granules, poW 
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36 
ders, solutions and the like, or parenteral administration by 
intra-ar‘ticular, intravenous, intramuscular, and the like inj ec 
tions, suppositories, eye drops, ophthalmic ointments, percu 
taneous solutions, ointments, percutaneous adhesive prepa 
rations, transmucosal solutions, transmucosal adhesive 
preparations, inhalations and the like. 

The solid composition for use in the oral administration 
according to the present invention is used in the form of 
tablets, poWders, granules and the like. In such a solid com 
position, one or more active ingredients are mixed With at 
least one inert diluent such as lactose, mannitol, glucose, 
hydroxypropylcellulose, microcrystalline cellulose, starch, 
polyvinyl pyrrolidone, magnesium aluminate metasilicate 
and/or the like. In accordance With the usual procedures, the 
composition may contain inert additives other than the dilu 
ent, for example, a lubricant such as magnesium stearate, a 
disintegrating agent such as calcium cellulose glycolate, a 
stabiliZer such as lactose, and a solubiliZation assisting agent 
such as glutamic acid or aspartic acid. If necessary, tablets or 
pills may be coated With a sugar or a ?lm of a gastric or enteric 
coating substance, such as sucrose, gelatin, hydroxypropyl 
cellulose or hydroxypropylmethyl cellulose phthalate. 
The liquid composition for oral administration includes 

pharmaceutically acceptable emulsions, solutions, suspen 
sions, syrups, elixirs and the like and contains a generally 
used inert diluent, e.g., puri?ed Water or ethanol. In addition 
to the inert diluent, this composition may further contain an 
auxiliary agent such as a solubiliZing agent, a moistening 
agent, a suspending agent or the like, as Well as a sWeetener, 
a ?avor, an aromatic and a preservative. 

The injections for parenteral administration include sterile 
aqueous or non-aqueous solutions, suspensions and emul 
sions. Examples of the aqueous solutions or suspensions 
include distilled Water for injection and saline. Examples of 
the non-aqueous solutions or suspensions include propylene 
glycol, polyethylene glycol, vegetable oils such as olive oil, 
alcohols such as ethanol, polysorbate 80 (trade name) and the 
like. Such a composition may further contain auxiliary agents 
such as a tonicity agent, a preservative, a moistening agent, an 
emulsi?er, a dispersing agent, a stabiliZer (e. g., lactose) and a 
solubiliZation assisting agent (e.g., glutamic acid or aspartic 
acid). These compositions are sterilized, e. g., by ?ltration 
through a bacteria-retaining ?lter, blending of a germicide or 
irradiation. Alternatively, they may be used by ?rstly making 
into sterile solid compositions and then dissolving or sus 
pending them in sterile Water or a sterile solvent for injection 
use prior to their use. 

The transmucosal preparations such as transnasal prepara 
tions are used in the form of solid, liquid or semi-solid, and 
can be produced in accordance With hitherto knoWn methods. 
For example, knoWn pH adjusting agent, preservative, thick 
ener and ?ller are optionally added and the preparations are 
formed into solid, liquid or semi-solid. The transnasal prepa 
rations are administered by means of a usual sprayer, nasal 
container, tube, intranasal insert or the like. 

In the case of oral administration, suitable daily dose is 
usually about 0.001 to 100 mg/kg, preferably 0.1 to 30 mg/kg, 
more preferably 0.1 to 10 mg/kg-body Weight, and the dose is 
divided into 1 or 2 to 4 doses per day. In the case of intrave 
nous administration, suitable daily dose is about 0.0001 to 10 
mg/kg-body Weight, and the dose is divided into 1 to several 
doses per day. And, in the case of transmucosal preparations, 
about 0.001 to 100 mg/kg-body Weight is divided into 1 to 
several doses per day. The dose may be appropriately deter 
mined for each case, depending on conditions, age, sex and 
the like. 
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EXAMPLES 

The following Will explain the invention further in detail 
based on Examples. The compounds of the invention are not 
limited to the compounds described in the following 
Examples. In this connection, production methods of starting 
compounds are shoWn in Reference Examples. 

Reference Example 1 

To a boiling suspension of sodium hydride (60% in oil) 
(360 mg) in anhydrous THE (10 ml) Was added dropWise a 
solution of acetophenone (720 mg) and ethyl 2-methylthi 
aZol-4-carboxylate (1.20 g) in anhydrous THE (10 ml), fol 
loWed by 10 minutes of heating under re?uxing. After the 
reaction solution Was cooled, a mixed solution of acetic acid 
(1 ml) and Water (30 ml) Was added thereto, and the resulting 
mixture Was extracted With ethyl acetate. The extracted solu 
tion Was Washed With Water and then dried over anhydrous 
magnesium sulfate. The solvent Was evaporated under 
reduced pressure and the residue Was puri?ed by silica gel 
column chromatography (eluent: hexane:ethyl acetate:4:1 
(v/v)) to obtain 1-(2-methylthiaZol-4-yl)-3-phenylpropan-1, 
3-dione (1.3 g, 88%) as yelloW crystals. Hereinafter, the com 
pounds of Reference Examples 2 to 10 Were obtained simi 
larly. 

Reference Example 11 

To a solution of the compound (674 mg) obtained in Ref 
erence Example 1 in DMF (8 ml) Was added potassium car 
bonate (1.14 g), followed by 1 hour of stirring at room tem 
perature. After carbon disul?de (283 mg) Was added to the 
reaction solution and the resulting mixture Was stirred at room 
temperature for 2 hours, methyl iodide (0.369 ml) Was further 
added, folloWed by 1.5 hours of stirring at room temperature. 
Water Was added to the reaction solution and the resulting 
mixture Was extracted With ethyl acetate. The extract solution 
Was Washed With Water and then dried over anhydrous mag 
nesium sulfate. The solvent Was evaporated under reduced 
pressure and the residue Was puri?ed by silica gel column 
chromatography (eluent (v/v): hexane:ethyl acetate:4:1) to 
obtain 2-(bismethylsulfanylmethylene)- 1 -(2 -methylthiaZol 
4-yl)-3-phenylpropan-1,3-dione (555 mg, 64%) as a yelloW 
oily substance. Hereinafter, the compounds of Reference 
Examples 12 to 23 Were obtained similarly. 

Reference Example 24 

A catalytic amount of ammonium chloride Was added into 
100 ml acetic acid solution containing terephthaldicarboxal 
dehyde (1.34 g) and 3-methylrhodanine (1.53 g), folloWed by 
about 12 hours of heating at 110° C. After cooling upon 
standing, the formed yelloW crystals Were collected by ?ltra 
tion, Washed With an appropriate amount of ethanol-Water 
(10:1), and dried to obtain 4-(3-methyl-4-oxo-2-thioxothia 
Zolidin-5-ylidenmethyl)benZaldehyde (1.91 g). 

Reference Example 25 

Into a saturated ammonia-methanol solution (60 ml) Was 
added 4-chloro-3-nitro-N-(pyridin-3-ylmethyl)benZene 
sulfonamide (2.77 g), folloWed by about 2 days of heating at 
100° C. in a sealed tube. After the reaction, the solvent Was 
evaporated under reduced pressure and the formed yelloW 
crystals Were collected by ?ltration and dried to obtain 
4-amino-3-nitro-N-(pyridin-3-ylmethyl)benZenesulfona 
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38 
mide (2.51 g). Hereinafter, the compound of Reference 
Examples 26 Was obtained similarly. 

Reference Example 27 

A catalytic amount of Raney nickel Was added to an ethyl 
acetate-ethanol (1:1) solution (200 ml) containing the com 
pound (2.49 g) obtained in Reference Example 25, folloWed 
by a reaction in the presence of hydrogen gas at ordinary 
temperature under ordinary pressure. After the reaction, a 
?ltrate obtainable by removing the catalyst by ?ltration Was 
evaporated under reduced pressure to obtain 3,4-diamino-N 
(pyridin-3-ylmethyl)benZenesulfonamide (2.22 g). 

Reference Example 28 

Into a DMF solution (150 ml) containing 4-amino-3-nitro 
phenol (4.72 g) Were added successively potassium carbonate 
(12.8 g), tetrabutylammonium iodide (0.56 g) and 3-chlorom 
ethylpyridine hydrochloride (5.42 g), folloWed by about 1.5 
hours of heating at 60° C. The reaction solution Was concen 
trated under reduced pressure, ice-Water (250 ml) and 1M 
hydrochloric acid aqueous solution (30 ml) Were poured 
thereto, and the formed crystals Were collected by ?ltration 
and dried to obtain 2-nitro-4-(pyridin-3-ylmethoxy)aniline 
(7.39 g). Hereinafter, the compounds of Reference Examples 
35 and 60 Were obtained similarly. 

Reference Example 29 

Into an ethyl acetate-ethanol (1:1) solution (300 ml) con 
taining the compound (3.68 g) obtained in Reference 
Example 28 Was added 10% palladium on carbon, folloWed 
by a reaction in the presence of hydrogen gas at ordinary 
temperature under ordinary pressure. After the reaction, a 
?ltrate obtainable by removing the catalyst by ?ltration Was 
evaporated under reduced pressure to obtain 4-(pyridin-3 
ylmethoxy)benZene-1,2-diamine (3.23 g). Hereinafter, the 
compound of Reference Example 30 Was obtained similarly. 

Reference Example 31 

Triphenylpyridin-3 -ylmethylphosphonium chloride (1.95 
g) Was added into an ice-cooled DMF suspension (40 ml) 
containing sodium hydride (60% in oil) (0.26 g), folloWed by 
30 minutes of stirring at room temperature. The reaction 
solution Was cooled to 0° C. and 4-chloro-3-nitrobenZalde 
hyde (1.04 g) Was added portionWise thereto, folloWed by 2 
hours of stirring at room temperature. To the residue formed 
by evaporating the reaction solution under reduced pressure 
Was poured an appropriate amount of puri?ed Water, folloWed 
by extraction With ethyl acetate. Thereafter, the organic layer 
Was dried over anhydrous magnesium sulfate. The crude 
product obtained by solvent evaporation Was puri?ed by 
silica gel column chromatography to obtain 3-[2-(4-chloro 
3-nitrophenyl)vinyl]pyridine (0.86 g) from the fractions 
eluted With ethyl acetate-hexane (2:1 (v/v)). 

Reference Example 32 

To a DMF solution (10 mL) of (2-methyl-1H-benZimida 
Zol-5-yl)methanol (811 mg) Were added tert-butyldimethyl 
silyl chloride (904 mg) and imidaZole (680 mg), folloWed by 
2 hours of stirring at room temperature. The reaction solution 
Was concentrated, Water Was added thereto, the mixture Was 
extracted With chloroform, and the extract Was dried over 
anhydrous magnesium sulfate. The organic layer Was concen 




















































